Effects of trypsin on X-ray-induced cell killing, chromosome abnormalities and kinetics of DNA repair in mammalian cells.
When cells are trypsinized before irradiation a potentiation of X-ray damage may occur. This is known as the 'trypsin effect'. Potentiation of X-ray damage on cell killing was seen in V79 Chinese hamster cells but was marginal in Chinese hamster ovary (CHO K1) cells and not evident in murine Ehrlich ascites tumour (EAT) cells. Trypsinization did however increase the number of X-ray-induced chromosomal abnormalities in all 3 lines. To investigate the possibility that trypsin acts by digestion of proteins in chromatin, further experiments were performed to monitor DNA damage and repair. Induction of DNA breaks by X-rays was unaffected by trypsin but trypsinized EAT (suspension) cells repaired single-strand breaks (ssb) less rapidly than controls indicating an inhibitory effect of trypsin on ssb repair. However double-strand break (dsb) repair was unaffected by trypsin. It was also found that the EDTA solution in which the trypsin was dissolved also contributes to the inhibition of dsb repair. The results show that trypsinization can enhance X-ray-induced cell killing, chromosomal damage and DNA repair, the effect varying between cell lines.